Effects of 2-aminoindan-2-phosphonic acid treatment on the accumulation of salidroside and four phenylethanoid glycosides in suspension cell culture of Cistanche deserticola.
2-Aminoindan-2-phosphonic acid (AIP), a specific competitive phenylalanine ammonia lyase (PAL) inhibitor was applied to a suspension cell culture of Cistanche deserticola. The effects of AIP treatment on cell growth, PAL activity, contents and yields of total phenolic compound, salidroside and four phenylethanoid glycosides (PheGs) are investigated. The results demonstrated that, 0.5 and 2.0 μM AIP treatments had similar effects on the measurements investigated in this study. AIP treatment resulted in significant decreases in PAL activity, total phenolic compounds content, and PheGs content. Linear regression analysis showed that PAL activity had a high correlation coefficient with the total phenolic compound content and the four PheGs contents. Total PAL activity-time area under curve (AUC) had a high correlation coefficient with the total phenolic compound yield and the yields of five tested compounds in untreated cell samples. In AIP-treated cells, total PAL activity-time AUC retained a high correlation with the total phenolic compound yield and the yields of three tested compounds, echinacoside, acteoside, and tubuloside A, but not salidroside and cistanoside A. The difference could be caused by the different biosynthetic origins of each of the tested compounds. These results demonstrate the important role of PAL in the biosynthesis of PheGs in the suspension cell culture of C. deserticola.